Differential regulation of polo-like kinase 1, 2, 3, and 4 gene expression in mammalian cells and tissues.
The four mammalian polo-like kinase (Plk) family members are critical regulators of cell cycle progression, mitosis, cytokinesis, and the DNA damage response. Research conducted to date has primarily investigated the expression patterns, structural features, substrates, and subcellular distribution of these important serine-threonine kinases. Here, we review the published data describing the regulation of Plk1, 2, 3, or 4 gene expression either during mammalian cell cycle progression or in tissue samples. These studies have demonstrated that the Plk family genes are differentially expressed following growth factor stimulation of quiescent fibroblasts. Furthermore, although Plk1 and Plk2 mRNA and protein levels are coordinately regulated during cell cycle progression, this is not the case for Plk3. In addition, the Plk1, 2 and 4 proteins have relatively short intracellular half-lives, but Plk3 is very stable. The Plk family genes are also differentially regulated in stressed cells; for example, when DNA-damaging agents are added to cycling cells, Plk1 expression decreases, but Plk2 and Plk3 expression increases. Finally, Plk1, 2, 3, and 4 are expressed to varying degrees in different human tissue types and it has been reported that Plk1 expression is increased and Plk3 expression is decreased in tumor specimens. These results indicate that the differential regulation of Plk family member gene expression is one cellular strategy for controlling Plk activity in mammalian cells.